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Which  the  systems,  operators  and  environment  are  all  "real"  and  synthetic  components  such  as  in  a  flight  simulator  which 

such  as  in  a  training  exercise.  "Constructive"  simulations  has  a  real  operator,  a  synthetic  aircraft,  and  a  synthetic 

are  those  in  which  the  systems,  operators  and  environment  environment, 
are  all  "synthetic",  that  is,  modeled  on  a  computer.  "Virtual" 


Traditionally,  live  and  virtual  simulations  have  been  simulation  of  military  operations,  and  high-detail  interactive 
used  by  the  Fleet  for  training,  while  constructive  simulation  representations  for  design  and  manufacture.  On  the  other 

has  been  a  major  tool  used  by  the  acquisition  community  for  hand,  in  order  to  be  useful  these  tools  must  be  suited  to  the 

planning  and  system  development.^  Interactions  between  task  at  hand  and  faithfully  represent  a  complex  reality, 

these  two  simulation  communities  have  been  relatively  rare:  These  are  difficult  challenges  that  bring  with  them  their  own 
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c.  Rough  Bounds 

Using  “rough  bounds”  to  estimate  the  potential  value 
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validation  and  accreditation  (VV&A)  program  for  both  the  a.  Focus  on  Operational  M&S 

models  and  their  supporting  data  bases.  Such  a  program 

should  include:  "Structural"  M&S  tools,  such  as  Computer  Aided 

Design  (CAD)  systems,  only  affect  the  design  and 
manufacturing  phases  in  a  single  area.  Technology  and 
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The  key  element  of  the  strawman  program  is  the  systems,  this  approach  would  emphasize  commercial 

development  of  a  Distributed  Interactive  Simulation  (DIS)-  development  and  resort  to  government  development  only  in 

compatible  representation  of  MCM  systems  and  operations.  special  cases. 
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Technologies 

1 1 .  Summary  -  MCM  M&S 

The  ability  to  transform  the  new  technological 
In  summary,  the  new  M&S  tools  can  support  needed  advances  into  useful  applications  represents  a  distinct 

linkages:  between  MCM  and  larger  forces,  within  the  MCM  challenge.  The  gulf  between  demonstration  and  application 
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used  because  they  more  directly  address  the  influence  of  Fidelity” 

broad  features  (such  as  system  characteristics  or  the  p„^i3i„„ 

environment)  on  performance.  The  emergence  of  the  new  d^taii  generaiiy  increases  costs  and  is  not  necessariiy  a 
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Here  is  the  outline  for  the  briefing.  First  we  review  the 
background,  approach  and  objectives  of  the  task  and  sketch 
the  overarching  “vision”  held  out  by  the  new  modeling  and 
simulation  (M&S)  tools.  We  then  propose  a  needs-driven 
approach  to  investing  in  these  tools  and,  as  a  case  study. 
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NEW  COMPUTER  TECHNOLOGIES  IN  AREAS  OF: 

-  Memory  capacity  -  Networking 
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BASIC  ISSUE; 

-  How  should  DoD  be  investing  in  this  area? 


Accordingly,  there  have  been  a  number  of  efforts  addressing 
these  issues  from  various  perspectives.  Some  of  these  are 
listed  here.  See  Appendix  A  for  complete  references.  The 
current  study  examines  these  issues  from  the  viewpoint  of  a 
particular  warfare  area— naval  mine  countermeasures  (MCM) 
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The  Role  of  Distributed  Simulation  in  Defense  Acquisition,  IDA,  Nov  1993 


In  general  there  are  two  basic  approaches  to  applying  M&S 
tools.  The  first  approach,  and  the  one  that  seems  most 
prevalent,  is  to  let  the  simulation  technology  drive  the 
development  of  new  M&S  tools,  and  then  look  around  for 
potential  applications.  This  is  the  “technology  push” 
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TWO  GENERAL  TYPES  OF  APPROACHES: 
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The  objectives  are  stated  here.  Note  that  the  emphasis  is  on 
the  process  of  identifying  key  M&S  tools.  Although  we  will 
arrive  at  some  strawman  suggestions  for  such  investments  in 
the  MCM  area,  our  main  purpose  is  to  describe  a  framework 
for  reaching  such  decisions  rather  than  their  specific  content. 
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We  now  turn  to  a  brief  discussion  of  the  “vision”  held  out  by 
the  new  M&S  tools. 
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BACKGROUND,  APPROACH,  OBJECTIVE 
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The  “grand  vision”  for  M&S  is  to  construct  an  electronic 
“parallel  universe.”  In  this  universe  one  can  conduct  virtual 
military  operations  that  immerse  operators  into  synthetic 
environments  with  virtual  (or  real)  systems.  In  this  way 
warfighters  can  train,  develop  tactics,  plan  and  rehearse 
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universe  to  construct,  and  how  these  elements  should 
interact  with  the  real  universe  and  with  other  analytical  tools 
relevant  to  the  issues  at  hand. 
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The  table  illustrates  a  general  classification  of  Turning  to  the  second  bullet,  it  is  also  important  to 

simulations  that  is  often  used.  The  operators,  systems  and  distinguish  what  we  call  operational  simulations  from 

environment  may  each  be  either  real  or  synthetic,  where  structural  ones.  Operational  simulations  simulate  operations 

"synthetic"  generally  means  that  it  is  represented  on  a  and  performance  (e.g.,  as  does  a  manned  simulator), 

computer.  A  “live”  simulation  is  one  in  which  all  of  the  whereas  structural  simulations  represent  a  system’s  structure 
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REAL  (R)  vs.  SYNTHETIC  (S)  ELEMENTS: 


For  example,  in  order  to  help  distinguish  between  the 
various  types  of  M&S  tools,  we  have  found  it  useful  to  think 
in  terms  of  an  “M&S  Landscape”  as  described  here.  The 
coordinates  of  the  landscape  are  the  level  of  aggregation  of 
the  system  of  interest  (along  the  top)  and,  (on  the  vertical) 
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AN  M&S  LANDSCAPE 


External  Comms 


We  now  turn  to  the  proposed  needs-driven  approach  to 
investing  in  M&S. 


BACKGROUND,  APPROACH,  OBJECTIVE 
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It  is  a  two-part  approach.  The  first  part,  shown  here,  is  a 
series  of  questions  that  begins  with  a  description  of  a  key 
need  or  challenge  being  faced  by  a  decision  maker 
independent  of  any  M&S  considerations.  It  then  goes  on  to 
determine  how  the  new  M&S  tools  might  help,  and 


> 

[2 

a 

u 

o 

Oh 


(/] 

o 

o 

c/T 

o 


a 

(U 

S 

OJ 

ca 

c 

a 

B 

•a 

a 

60 

.2 

fl 

a 


U  Ui 

H-H  .0 


u 


o 

o 

<u 

.c 

c/1 

V 

c/1 

c/3 

2 

TJ 

T3 


13 

a 

i+3 

T3 

a 

in 

C/l 

c/l 


T3 


c  -S 

ca 

M  >1 

•o 

V  cji 
"O  c 

1  - 

B  « 
■S  fl 
S  3 

o  4- 
•3  2 

cr. 

<U 

S 

D  O 
So  -.a 
<u  Vi 
42  U 
3 

W3  O' 

P  ■ 

2  ^ 


cs 

C'l 


o 

n 


3 
o 

o  ui 

<u  a 

c/3  C 

O 


"O  «  >4 

1)  <u  2 

Oh  56  e 

Cl,  o  .2 

^  Ul  iH 
<0-0- 


NEEDS-DRIVEN  APPROACH  TO  INVESTING  IN  M&S: 

KEY  QUESTIONS 
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The  second  part  of  the  approach,  illustrated  here,  involves 
repeating  the  first  part  for  each  of  a  series  of  key  needs 
facing  the  decisionmaker,  and  then  integrating  the  results 
into  a  single  M&S  investment  plan.  The  end  result  is  a 
structured  decision  process  that  relates  the  M&S  investment 
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NEEDS-DRIVEN  APPROACH  TO  INVESTING  IN  M&S: 

INTEGRATION 
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We  now  turn  to  the  application  of  the  proposed  approach  to 
the  case  of  naval  mine  countermeasures. 
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A  brief  overview  of  MCM  is  given  in  Appendix  C.  See,  for 
example.  References  (17  and  18)  for  further  details. 

The  process  that  we  have  just  described  is  summarized  here 
in  the  first  three  bullets.  We  note  that  we  use  notional,  rather 
than  official,  statements  to  explore  and  illustrate  the  process. 


CASE  STUDY:  MCM 
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Here  is  a  proposed  list  of  the  key  challenges  facing  The  third  area  is  motivated  by  threat  mines  that  are 

the  MCM  warfare  area.  We  identify  four  general  types.  rapidly  changing,  increasingly  sophisticated,  yet  cheap 

First,  and  foremost,  is  the  fundamental  challenge  that  enough  to  be  available  to  literally  all  potential  enemies.  In 

has  long  faced  mine  warfare:  isolation  from  mainline  Navy  addition,  littoral  warfare  emphasizes  shallow  coastal  areas. 
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In  addition,  the  MCM  force  has  a  large,  dispersed, 
reserve  component  which  further  challenges  the  ability  to 
train  for  coordinated  operations. 
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Non-acoustics  (turbidity,  ... 
Clutter 


We  now  take  these  four  problem  areas  and,  for  each  one 
separately,  go  through  the  proposed  process  for  M&S 
planning.  This  is  illustrated  in  this  viewgraph  where  we 
have  listed  the  problem  areas  along  the  top  and  the  key 
questions  of  the  process  vertically.  After  going  through  the 
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Single  M&S  Plan 


We  have  just  discussed  the  nature  of  the  challenge  in  the  area 
of  technology  and  system  development.  This  is  the  first 
step.  We  now  address  the  second  step  and  ask  how  the  new 
M&S  tools  might  help. 
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Single  M&S  Plan 


As  discussed  previously,  there  are  two  general  types  of 
M&S  tools  that  are  applicable  to  technology  and  system 
development:  operational  and  stmctural. 

Operational  M&S  tools  can  help  bring  the  “right”  systems 
into  the  fleet  more  quickly  and  efficiently  through  the 
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ommunicate  value  of  system  to  decisionmakers 


Structural  M«&S  tools  such  as  those  listed  can  provide 
powerful  communications  tools  for  the  acquisition  team  and 
can  greatly  improve  the  timeliness,  efficiency  and  quality  of 
the  design  and  production  phases. 
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The  desired  characteristics  for  the  operational  and  structural 
M&S  tools  are  quite  different.  This  is  discussed  in  the  next 
step  of  the  process. 


o 


Single  M&S  Plan 


*s 

Ut 

S 

u 

X) 

•4— > 

(L> 

13 

pH 

B 

c« 

Ut 

•4-^ 

x: 

I 

U 

<U 

a 

(u 

o 

c 

W) 

.2?  S3  « 

S  5  a 

-a  o  -S 


<u  s:  -G 
o  :>  o 


■w  c 

^  .9 
o  tS 

O  >1 

T:  '1^ 

o  g- 
<+H  o 

cn  U 
£3  JS 
O  ■“ 

'■3  c 

CS  l-H 

■ig 

da 

>  S 

c  ^ 

O  «J 

.2  s 

4-J 

C/5  O 

"i  2 
2  *2 
x:  Vi 

l| 

U  (3 


(U 

CL, 

_o 

'33 

> 

u 

T3 

U 

J3 

a 

u 

<u 

33 

XI 

c 


Cfl 

c3 

X) 

0) 

X3 

-4-^ 

«5 

<u 

"9 

■> 

p 


M 

Lh 

O 

'S 


u  ra  CL,  <u 
■fl  3  CL 
E~  c  t«  o 
“  O  ‘S 

•,-H  "X  ^ 

c3  -c 

2  flj 

U  SS  73 
a  c3  e 

o  o  ra 


«  15 
X5  2 

-  3 
°  3 

C/5  C 

.9  to 
to 

'fl  s 

(U 

_ _ 

«  c 
c3  o 
J5  -a 

U  CQ 

_ _  *-• 

*^3  (U 
<U  CU 
.S  O 

fli 

'O  5 
-S  o 

*±3  C+H 
T3  G 

■4-»  (H 

C3  ,<U 

.9  ^ 

T3 

c  ^ 

•«  U 


3 

O' 

I 

CO 

"o 

O 


CO 

< 


CN 


not  do  so  in  real-time. 

It  is  desirable  for  the  operational  models  to  be 
distributed,  multisided  (e.g.,  Blue  vs.  Red)  and  connected 
to  the  other  M&S  tools  shown  so  that  proposed  systems 
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Engineering  modeis  may  require  very  high  ievei  of  detail  for  environmental  representation. 
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The  Navy,  on  the  other  hand,  may  more  often 
stress  heads-down,  sensor-oriented  linkages  among  a  few 
elements.  Therefore  3-D  imagery  may  be  less  important 
for  some  Navy  applications.  The  2-D  representations  may 


COMMENTS  ON  CHARACTERISTICS  OF  M&S 


Here  the  M&S  landscape  chart  shown  before  is  used  to 
illustrate  three  M&S  applications.  “A”  is  an  operational 
M&S  tool  used  to  assess  requirements  for,  say,  a  new  ship- 
based  mine-hunting  sonar.  It  is  highly  desirable  that  the 
simulation  used  to  assess  system  requirements  be  the  same 
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In  any  case,  the  desired  nature  of  the  linkage  that  governs  the 
type  and  timeliness  of  the  data  exchanged  between  two  M&S 
tools  is  a  cost/benefit  decision  driven  by  the  issues  at  hand. 


AN  M&S  LANDSCAPE 


External  Comms 


We  now  turn  to  the  costs  associated  with  the  M&S  tools  we 
have  been  discussing. 
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The  costs  are  estimated  very  roughly— we  give  only  ballpark 
estimates. 

The  cost  of  developing  a  facility  that  is  DIS-compatible  and 
capable  of  representing  MCM  systems  and  operations  is 
roughly  $1-3M  for  acquisition  plus  $1-3M  per  year  for 
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We  now  turn  to  the  potential  value-added  of  the  M&S  tools. 
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The  value-added  by  M&S  is  difficult  to  assess  A  third  approach  is  to  use  cost  benchmarks  and 

since  it  is  generally  in  areas  such  as:  potential  performance  rough  improvement  estimates  to  gauge  the  added  value  of 

gain,  avoiding  cost  or  schedule  overruns,  risk  reduction,  M&S.  For  example,  the  annualized  life-cycle  cost  of  the 

quality,  or  expertise,  all  valuable— but  hard-to-measure—  MCM-1  (Avenger)  class  of  minesweepers  is  about  $170M 

conunodities.  Also,  in  any  given  case  the  benefits  of  M&S  (FY-1995)  (Reference  19).  This  represents  the  value  that 
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Selected  Acquisition  Report  (12/93) 


We  now  turn  to  the  risks  associated  with  the  M&S  tools. 
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Single  M&S  Plan 


The  risks  associated  with  M&S  investments  may  be  limited 
to  the  M&S  process  itself  or,  more  importantly,  may  have  a 
wider  impact  on  the  program  as  a  whole. 

The  first  type  of  risk  involves  the  applicability  of  the  M&S  to 
the  real  problem  at  hand.  M&S  is  a  tool  that  can  assist  in  the 
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This  leads  us  to  the  verification,  validation  and  accreditation 
(VV&A)  process  discussed  in  the  next  viewgraph. 
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approximations,  styles,  self-interests,... 

Must  be  accompanied  by  independent  VV&A  process 


The  VV&A  process  must  address  not  only  the  model  itself 
but  also  the  input  to  the  model  (or  supporting  data  bases)  and 
the  specific  application.  It  cannot  be  a  zero-one  process,  but 
rather  one  that  is  expressed  in  degrees  of  confidence  for 
specific  applications.  Some  of  the  key  elements  of  a  VV&A 
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VERIFICATION,  VALIDATION  AND  ACCREDITATION  (VV&A) 
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SIMULATE  BUT  VERIFY 


The  last  question  addresses  the  organizational 
implementation  of  the  M&S  effort.  Who  will  set 
requirements?  Who  will  pay  for  it?  And,  who  will  actually 
be  responsible  for  running  the  effort? 


Here  we  list  some  of  the  key  individuals  who  must 
determine  the  requirements  for  the  M&S  tools  for  technology 
and  system  development  in  MCM,  provide  its  funding,  and 
oversee  its  execution  and  VV&A.  We  do  not  make  specific 
recommendations,  but  we  do  point  out  that,  since  this  is  a 
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MARCORPS  SYSCOM 


We  now  bring  together  the  results  from  the  four  areas  of 
need  that  have  been  identified.  (See  Appendix  D  for  details 
on  the  three  areas  not  treated  in  the  main  text.)  We  look  for 
common  elements  across  the  areas  and  decide  upon 
priorities.  These  are  described  in  the  next  viewgraph. 


VO 


""D 

o  ^ 


O 


Single  M&S  Plan 


Three  overriding  common  themes  emerged.  The  first  was  a 
focus  on  operational  M&S  tools.  This  is  because  the 
structural  tools  were  relevant  only  to  the  design  and 
manufacturing  phases  in  a  single  area.  Technology  and 
System  Development,  and  even  in  that  case  it  is  uncertain 
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Fleet  first”  could  help  establish  confidence  in  M&S  tools 


The  last  step  is  to  consider  the  common  elements  and 
priorities,  and  integrate  them  into  a  single  M&S  plan.  A 
strawman  example  of  such  a  plan  (in  broad  outline)  is 
described  in  the  next  viewgraph. 
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Common  Elements 
Priorities 


Here  we  list  the  five  key  elements  of  a  strawman  The  third  element  is  the  need  for  a  sound  scientific 

understanding  of  the  environment  and  an  ability  to  link  that 
The  development  of  the  capability  to  represent  understanding  to  the  M&S  facilities.  A  process  must  be  in 

MCM  systems  and  operations  in  a  DIS -compatible  M&S  assure  that  the  environmental  information  is 
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Returning  to  the  question  of  priorities  for  the  focusing  of 
M&S  resources,  we  describe  here  one  possible  approach. 

This  approach  would  focus  initial  M&S  developments  on  the 
Fleet  for  training,  tactical  development  and  evaluation, 
exercise  support,  and  mission  rehearsal.  Such  aonlications 
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PRIORITIES  FOR  DEVELOPMENT  OF  MCM  M&S:  ONE  APPROACH 


(ti 

0) 


CO 

o3 


g 

H 

< 

QC 

LU 

CL 

O 


0) 

o 

LL 

O 

c 

o 

0) 

c 

0 

E 

Q. 

O 

0 

> 

0 

■o 


c 

_o 

'■C! 

0 

3 

0 

> 

0 

■o 

C 

0 


0 

E 

Q. 

O 


0 

0  O)  >- 

3:  c  g 

■  ■Mi 

C  C 

0  E  S 

3^*- 

o  I  I 

UL 


CO 

oS 


c 

o 
■  ■■■ 

HM 

0 

c 

0 

E 

O) 

3 

:§  - 
r  <0 

8  2 
CL  0 
Q.  0 


0  0 
C 


0 

o  .2 

0  0 
X  “ 

UJ  S 

I  I 


0 

0 

0 

3 

cr 

c 

3 

O 

0 

U) 

0 

c 

0 

> 

13 

0 

<4^ 

o 
0 
■  ^H 

■O 

0) 

■S  » 

5  « 

«)  S-  i 

=  Sc 
o ..  o  E 

■■i-g  ®  "o 
=  of  ^ 

acfl 
0oS 

0S 

0  ^ 

£  0 
K  C 


O) 

c 

■  ^M 


■-  SE 

fL  d) 

1=0 
IE  m  o  cr 

I  I  I  I 


0 

o 

E 

0 


-  Immersion  via  graphics 

Value  of  simulators  for  training  already  well-established 

-  Army/ARPA:  SIMNET  grew  out  of  training  systems 

High  confidence  of  near-term  benefits 


An  initial  focus  on  Fleet  operations  would  also  keep  the 
operators  directly  involved,  thus  helping  to  keep  the 
applications  practical  and  useful,  and  providing  a  “hands-on” 
VV&A  process  to  help  keep  the  M&S  representations  on 
track. 
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PRIORITIES  FOR  DEVELOPMENT  OF  MCM  M&S: 

ONE  APPROACH  (Cont’d.) 
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Handle  government  vs.  commercial  development  of  structural  M&S 
tools  on  case-by-case  basis 


Finally,  we  summarize  the  central  points  in  this  viewgraph. 
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In  this  appendix  we  give  a  little  more  detail  on  the  key 
questions  that  comprise  the  needs-driven  approach  to  M&S 
investment  decisions.  In  each  case  secondary  questions  are 
suggested  that  may  help  address  the  primary  question. 

In  order  to  help  define  the  problem  it  is  useful  to  identify  its 
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KEY  QUESTIONS  CONCERNING  M&S  INVESTMENTS 
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Training? 


This  is  a  characterization  of  the  “M&S  landscape”.  The 
horizontal  axis  identifies  the  level  of  aggregation  addressed 
by  the  M&S  tool  and  the  vertical  axis  identifies  the  purpose. 

For  example,  a  simulation  of  an  MCM  operation  for  the 
purpose  of  evaluating  alternative  tactics  would  be  located  at 
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AN  M&S  LANDSCAPE 


External  Comms 


The  next  question  is:  Given  the  nature  of  the  problem,  how 
might  the  new  M&S  tools  help?  This  is  approached  by 
considering  the  attributes  of  the  M&S  tools  and  relating 
those  attributes  to  the  problems  described.  Here  we  list  the 
key  features  of  the  new  M&S  tools. 
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QUESTIONS  CONCERNING  M&S  INVESTMENTS  (Cont’d.) 
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The  next  step  is  to  determine  the  characteristics  that  the  M&S 
tools  should  have:  the  type,  as  discussed  earlier,  the  level  of 
detail  required,  and  so  forth,  as  indicated.  In  each  case  there 
is  a  tension  between  the  M&S  characteristic  and  its  cost. 
This  can  only  be  resolved  by  referring  back  to  the  specific 
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The  fourth  question  addresses  the  M&S  costs  which  can  be 
in  terms  of  both  dollars  and  time.  The  answer  depends  on 
the  difference  between  what  is  already  available  and  what  is 
needed,  and  on  the  potential  for  cost-sharing  with  other 
funding  sources.  A  rough  estimate  of  the  cost  of  a  DIS- 
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KEY  QUESTIONS  CONCERNING  M&S  INVESTMENTS  (Cont’d.) 
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Having  addressed  the  needed  types  of  M&S  tools  and  their 
costs,  we  now  ask,  What  is  the  value-added  of  the  M&S 
tools?  This  is  a  difficult  question  to  answer  since  the  return 
on  an  M&S  investment  is  generally  in  areas  such  as 
avoidance  of  cost  and  schedule  overruns,  avoidance  of 
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The  next  question  addresses  the  risks  associated  with  using 
M&S  tools.  These  are  outlined  here  and  discussed  further  in 
the  main  text  (p.  58).  A  verification,  validation  and 
accreditation  (VV&A)  process  is  critical  to  reducing  this  risk. 
The  elements  of  such  a  process  are  outlined  in  the  next 
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Must  be  accompanied  by  independent  VV&A  process 


Here  we  outline  the  characteristics  of  a  VV&A  process.  See 
the  main  text  (p.  60)  for  further  discussion. 
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SIMULATE  BUT  VERIFY 


The  last  question  addresses  the  organizational 
implementation  of  the  M&S  effort.  Who  will  set 
requirements?  Who  will  pay  for  it?  And,  who  will  actually 
be  responsible  for  running  the  effort? 


B-18 


KEY  QUESTIONS  CONCERNING  M&S  INVESTMENTS  (Cont’d.) 


(0 

c 

o 
■  ■■■ 


(0 


Q. 

Q. 

c- 

a 

0 

(0 

0 

■o 

c 

Q. 

(0 

3 

(0 

G 

o 

o 

C 

0 

< 

C/) 

o8 

oS 

> 

C^- 

> 

w 

■o 

rN 

C 

c 

o 

0 

0 

o 

4-' 

E 

0) 

0 

3 

O 

0 

’5 

o° 

o 

0 

Q> 

>* 

c- 

O 

c/} 

oS 

X2 

ewB 

0 

G) 

C 

■  ■■i 

■G 

0 

n 

mmm 

C 

C 

0 

0) 

o 

3 

C 

c 

a 

»i- 

o 

0 

0 

Q. 

E 

0 

G 

0 

o 

0 

> 

o 

0 

0 

0 

k. 

0 

■u 

rt 

a 

n 

1 

w 

JC 

o 

o 

o 

■C 

1 

£ 

JC 

& 

• 

• 

• 

B-19 


(/5 

S 

H 


B-20 


o 


o 


C-1 


In  this  appendix  we  briefly  list  the  key  elements  of  the  MCM 
force.  For  details  see,  for  example.  References  17  and  18 
and  references  cited  therein. 
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CONCEPT  OF  OPERATIONS 
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The  main  text  illustrated  the  application  of  the  proposed 
approach  to  MCM  M&S  as  shown  here  by  going  through  it 
for  a  particular  MCM  need.  Technology  and  System 
Development.  This  appendix  provides  additional  details  in 
that  area  and  describes  the  analogous  procedures  for  the 
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Source;  The  Mine  Threat,  CNA  Occasional  Paper,  July  1993. 


HOW  MIGHT  NEW  M&S  TOOLS  HELP? 
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.  HOW  MIGHT  NEW  M&S  TOOLS  HELP?  (Cont’d.) 
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This  appendix  presents  viewgraphs  that  characterize  a  typical 
Defense  Simulation  Internet  (DSI)  node  along  with  a  range 
of  associated  costs.  These  are  shown  in  the  accompanying 
charts.  In  the  main  text  we  have  used  a  rough  estimate  of 
$1-3M  (FY-1995)  for  the  acquisition  cost  and  another 
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In  this  appendix  we  review  some  examples  of  how  M&S  (or 
activities  analogous  to  M&S)  have  improved  the  acquisition 
process.  See  References  3,  4,  5,  and  14,  and  references 
cited  in  the  examples  for  further  details. 
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virtual  exercise  with  missile  firings.  Its  operational  purpose  was  to  explore  the  effect  of  cue  delays  on  target  availability. 
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ARMY  EFFORTS  -  VIRTUAL  PROTYPING  AT  TANK  AUTOMOTIVE 
AND  ARMAMENTS  RESEARCH,  DEVELOPMENT  AND 

ENGINEERING  CENTER 
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STEP  5  -  Parallel  with  4,  virtual  factory  laid  out 
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This  appendix  discusses  the  use  of  rough  (but  plausible) 
bounds  to  assess  the  potential  value-added  of  an  M&S 
investment. 

The  first  chart  illustrates  this  generically.  M&S  results  may 
add  to  the  early  costs  (and  schedule)  of  a  system  in 
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VALUE  ADDED  IN  ACQUISITION  CYCLE-SOME  GENERIC  CASES 
1.  REDUCED  COST/SHORTENED  SCHEDULE 


This  chart  shows  the  actual  acquisition  cost  for  the  MCM- 1 
class  of  minesweepers.  RDT&E  costs  represent  less  than 
1%  of  the  total  cost  yet  have  great  impact  on  the 
characteristics  of  the  system  and  on  its  ultimate 
effectiveness.  It  is  a  key  leverage  point  of  the  acquisition 
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ACQUISITION  COST:  MCM-1  (AVENGER  CLASS)  MINE 

COUNTERMEASURES  SHIP 
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If  we  take  the  total  program  cost  as  a  benchmark  ($170M  per 
year)  then,  for  example,  a  $2M  per  year  investment  in  M&S 
dedicated  to  this  program  need  only  improve  performance 
(or  lower  costs)  by  1.2%  (see  next  viewgraph)  to  reach  the 
breakeven  point.  Some  of  the  ways  that  this  might  be 
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VALUE  ADDED  BY  M&S  IN  ACQUISITION 
CYCLE-BOUNDING  CASES 
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E.g.,  relevant  M&S  costs  might  be  $2M  per  year 


VALUE  ADDED  BY  M&S  IN  ACQUISITION 
CYCLE-BOUNDING  CASES  (Cont’d.) 
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training,  tactical  development  and  mission  rehearsal  with  later  applications  to  acquisition  once  acceptance  of  the 
M&S  tools,  and  confidence  in  them,  have  been  established.  The  general  framework  described  should  be 
applicable  to  any  area  where  the  benefits  and  costs  of  the  new  M&S  tools  are  under  consideration. 
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